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TONER CARTRIDGE ELECTRICAL 
IDENTIFICATION MECHANISM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to supply acces 
sories for printing systems and, more particularly, to iden 
tifying a source of a consumer replaceable unit. 

2. Brief Description of Related Developments 
Toner cartridge con?guration control is a key aspect of 

XeroxTM Corporation customers on some product lines. To 
protect the revenue generated from consumable sales after 
equipment sales, it is helpful to be able to identify the source 
of the consumable. Presently, a physical keying system 
and/or an electronic consumer replaceable unit mechanism 
unique to each customer is provided. The current method 
used for identi?cation and keying is to utiliZe a ROM chip 
mounted to the consumable that interfaces With the machine. 
It Would be bene?cial to be able to positively identify the 
con?guration of a toner cartridge and prevent “garage re?ll 
ers” from altering a physical key on the cartridge. 

SUMMARY OF THE INVENTION 

The present invention is directed to, in a ?rst aspect, a 
system for identifying a supply accessory in a device. In one 
embodiment, the system comprises a device identi?er in the 
supply accessory and a controller adapted to measure a value 
of the device identi?er, compare the measured value to a 
predetermined value and determine if the supply accessory 
corresponds to the device. 

In a second aspect, the present invention is directed to a 
method of identifying a supply accessory in a device. In one 
embodiment, the method comprises measuring a value of a 
device identi?er in the supply accessory. The measured 
value is compared to a predetermined value and an identi 
?cation signal corresponding to a result of the comparison is 
transmitted to the device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and other features of the present 
invention are explained in the folloWing description, taken 
in connection With the accompanying draWings, Wherein: 

FIG. 1 is a block diagram of a system incorporating 
features of the present invention. 

FIG. 2 is a block diagram of one embodiment of a system 
incorporating features of the present invention. 

FIG. 3 is a How chart of a method incorporating features 
of the present invention. 

FIG. 4 is a schematic diagram of a circuit that can be used 
to practice the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, a block diagram of a system 10 
incorporating features of the present invention is shoWn. 
Although the present invention Will be described With ref 
erence to the embodiments shoWn in the draWings, it should 
be understood that the present invention can be embodied in 
many alternate forms of embodiments. In addition, any 
suitable siZe, shape or type of elements or materials could be 
used. 

The system 10 generally comprises a device or apparatus 
16 and a supply accessory 12. The supply accessory 12 is 
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2 
generally adapted to be a functional component of the device 
16. In one embodiment, the supply accessory 12 is adapted 
to be physically inserted and connected to the device 16. For 
example, device 16 could comprise a printing device, and 
the supply accessory 12 can be a toner cartridge. Generally, 
the supply accessory 12 comprises a customer-replaceable 
unit (“CRU”) or consumable such as a toner bottle or toner 
cartridge in a printing or copying system. In alternate 
embodiments, the supply accessory 12 can be any suitable 
type of removable or replaceable component of the device 
16. 

Device 16 can also include a controller 18. Controller 18 
is generally adapted to detect a unique device identi?er 14 
in the supply accessory 12. The controller 18 is generally 
adapted to determine if the supply accessory 12 is unique to 
the device 16. Referring to FIG. 2, in one embodiment, the 
controller 18 can include a connection to a poWer supply 
logic board 20, an identi?er circuit 22 and a pass/fail 
indicator signal circuit 24 that can be displayed, for example 
on a user interface panel. The identi?er circuit 22 could 
comprise for example, a comparator circuit that is adapted to 
analyZe the unique device identi?er 14 and determine if the 
supply accessory 12 is appropriate for the device 16. In an 
alternative embodiment, any suitable circuit can be used. 
The identi?er circuit 22 is generally adapted to compare a 
voltage change of the unique device identi?er 14, Which in 
one embodiment comprises a resistive element. The identi 
?er circuit 22 is generally adapted to query the supply 
accessory 12 upon installation or start-up of the device 16. 
The resistance value of the unique device identi?er 14 can 
be measured by the device 16 and compared to a theoretical 
value stored or hardWired in the identi?er circuit 22. The 
results of the comparison can be interpreted by the pass/fail 
indicator signal circuit 24, Which can then transmit a pass/ 
fail signal. Different theoretical values can be set in each 
device 16 to meet a customer’s requirements. In one 
embodiment, the theoretical values can be hardWired into 
the device 16. Alternatively, the theoretical values could be 
stored in the device 16 in any suitable fashion, such as for 
example, a memory device or a setting in the device 16. In 
one embodiment, if the actual measured value is outside a 
target range, the device 16 can shoW an error and become 
inoperative. A measured value that is Within the target range 
can alloW normal operation of the device 16. 

Generally, When the supply accessory is installed in the 
device 16, an electrical connection is established betWeen 
the controller 18 and the unique device identi?er 14. The 
unique device identi?er 14 generally comprises a resistive 
device. The resistive device can comprise for example, a 
surface mounted piece of electrically conductive plastic, or 
a manufactured resistor device mounted in a custom con 

nector or imbedded in the supply accessory. In alternate 
embodiments, the unique device identi?er 14 could com 
prise any suitable resistive device. 

Referring to FIG. 3, a method incorporating features of 
the present invention is described. Generally, after the 
supply accessory 12 is installed, the device 16 is poWered on 
(step 100). Alternatively, the supply accessory 12 could be 
installed after the device 16 is poWered on. ApoWer supply, 
such as for example a loW voltage poWer supply that can be 
part of the controller 18, sends (step 104) a voltage signal to 
the unique device identi?er 14 of the supply accessory 12. 
The voltage signal can be for example, a loW voltage signal. 
In one embodiment, a poWer source can be adapted to supply 
a 5-volt signal. A resistance value of the unique device 
identi?er 14 or a change in a voltage across a resistance of 
the unique device identi?er 14 is compared (step 106) to the 
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theoretical value or range stored in the device 16. If the 
resistance or the change in voltage is Within the predeter 
mined range (step 108), the device 16 is enabled (step 110). 
If the change in voltage, or the resistance value is not Within 
the predetermined range, the device 16 can be rendered for 
example, inoperable (step 112) and a further comparison can 
be made to determine if the supply accessory 12 is properly 
installed in the device 16. If for eXample, the resistance is 
approaching in?nity that can be an indication (step 114) that 
the supply accessory 12 is not installed in the device 16. 
OtherWise, the determination (step 116) can be that the 
supply accessory 12 is an incorrect con?guration for the 
device 16. 

Referring to FIG. 4, a schematic of an identi?er circuit 40 
that may be applied to practice in the present invention is 
shoWn. The identi?er circuit 40 can comprise a comparator 
circuit that compares a resistance value or a voltage change 
across a resistance value 42 in the device 16. In an alternate 
embodiment, any suitable circuit that can detect and com 
pare resistance values or a voltage change across a resistance 
can be used. The identi?er circuit 40 can be part of the 
device 16. The resistance value 42 or voltage change mea 
sured by the device 16 can be compared to a theoretical 
value stored in the identi?er circuit 40 provided by inputs 
VH 46 and VL 44. Inputs 44 and 46 can be programmed for 
each device 16 to meet customer requirements. A pass/fail 
signal 48 can be sent to an indicator circuit 50. 

By embedding a small distinct resistor of a knoWn value 
in a supply accessory such as a toner cartridge or bottle for 
each OEM customer, the machine logic of the device via a 
simple WindoW comparator circuit can read or identify the 
resistor value and accept the toner bottle as original or as an 
acceptable replacement. The system could be used for OEM 
applications Where each manufacturer Would have their oWn 
unique CRU to be used in the device or machine. 

It should be understood that the foregoing description is 
only illustrative of the invention. Various alternatives and 
modi?cations can be devised by those skilled in the art 
Without departing from the invention. Accordingly, the 
present invention is intended to embrace all such 
alternatives, modi?cations and variances that fall Within the 
scope of the appended claims. 
What is claimed is: 
1. Asystem for identifying a supply accessory in a device 

comprising: 
a device identi?er in the supply accessory, the device 

identi?er comprising an electrically conductive resis 
tive element mounted on or in a surface of the supply 
accessory; and 

a controller in the device comprising a WindoW compara 
tor adapted to: 
measure a value of the device identi?er; 
compare the measured value With a predetermined 

value preset by the WindoW comparator; and 
enable or disable the supply accessory depending on 

the comparison. 
2. The system of claim 1 Wherein the controller is adapted 

to measure a resistance of the resistive element. 
3. The system of claim 2 Wherein the resistive element is 

a resistor device mounted in a connector of the supply 
accessory. 

4. The system of claim 1 Wherein the controller is adapted 
to measure a voltage across the resistive element. 

5. The system of claim 1 Wherein the device identi?er has 
a resistance value and the WindoW comparator comprises a 
three resistor comparator circuit Wherein each resistor is 
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4 
chosen in order to program a WindoW of resistance values 
Within Which the measured value must fall in order for the 
device to be enabled. 

6. The system of claim 1 Wherein the supply accessory is 
a consumer replaceable unit. 

7. The system of claim 1 Wherein the supply accessory is 
a toner cartridge. 

8. The system of claim 1 Wherein the device identi?er is 
a resistor. 

9. The system of claim 1 Wherein the device identi?er is 
a surface mounted piece of electrically conductive plastic on 
the supply accessory. 

10. The system of claim 1 Wherein the predetermined 
value comprises a range of values and the device is enabled 
if the measured value is Within the range and disabled if the 
measured value is outside the range. 

11. The system of claim 1 Wherein the WindoW compara 
tor includes three resistors, the resistors chosen in order to 
establish a range of resistance values into Which the resis 
tance of the identi?er can fall in order to enable the device. 

12. The system of claim 1 Wherein the device identi?er on 
the supply accessory forms an integral part of a circuit of the 
WindoW comparator. 

13. The system of claim 12 Wherein a voltage formed 
across the device identi?er When the supply accessory is 
inserted into the device is compared to preset voltages 
applied to the WindoW comparator circuit in order to enable 
or disable the supply accessory. 

14. A method of enabling a device based on identifying a 
supply accessory in the device comprising the steps of: 

using a WindoW comparator to measure a value of a device 
identi?er in the supply accessory, the device identi?er 
comprising an electrical conductive material embedded 
in or on a surface of the supply accessory; 

comparing the measured value to a predetermined range 
of values; and 

transmitting an identi?cation signal to the device corre 
sponding to a result of the comparison, 

the identi?cation signal adapted to enable or disable the 
device depending on Whether the measured value falls 
Within the predetermined range of values. 

15. The method of claim 14 Wherein the step of measuring 
a value of a device identi?er comprises the step of measuring 
a resistance value of a resistive element in the device 
identi?er. 

16. The method of claim 14 Wherein the step of measuring 
a value of a device identi?er comprises the step of measuring 
a voltage change across a resistance of a resistive element in 
the device identi?er. 

17. The method of claim 14 Wherein the step of measuring 
a value of a device identi?er comprises the steps of: 

supplying a loW voltage signal to the device identi?er; and 
measuring a voltage change across the device identi?er. 
18. The method of claim 14 Wherein the step of comparing 

comprises the step of using a comparative circuit to compare 
a voltage change across the device identi?er With the pre 
determined value. 

19. The method of claim 14 further comprising the step of 
rendering the device inoperable if the measured value does 
not correspond With the predetermined value. 

20. The method of claim 14 further comprising the step of, 
prior to the step of measuring a value of a device identi?er, 
of establishing an electrical connection betWeen the device 
identi?er in the supply accessory and the device. 

21. The method of claim 14 Wherein the WindoW com 
parator is a three-resistor WindoW comparator circuit. 
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22.Asystem for identifyingasupply accessory adapted to adjusted by the user, the memory device adapted to be 
be connected to a device comprising; programmed for a speci?c supply accessory. 

25. A system for enabling or disabling a device When an 
accessory is inserted into the device comprising: 

an identi?er comprising a resistive element in or on the 
accessory; and 

a WindoW comparator in the device adapted to measure a 
value of the identi?er When the identi?er is inserted 

a device identi?er in the supply accessory, the device 
identi?er comprising a resistive element embedded in a 
surface of the supply accessory; and 5 

a controller in the device, the controller adapted to mea 
sure a resistance of the resistive element, compare the 
measured value With a predetermined value and deter- into the device, the Window Comparator including at 
mine if the Supply accessory is Compatible With the 10 least one resistive value adapted to be preset, the 
dfIViCe- resistance value establishing a range of values Which 

23. The system Of Claim 22 Wherein the device iS a the value of the identi?er must fall in order to enable 
Xerographic device. the device. 

24. The system of claim 22, the controller further com 
prising a programmable memory device adapted to be * * * * * 


